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GW170917 proved
the GW - SHB - BNS
merger paradigm
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Afterglow properties depend on the merger environment

which depends on merger location in an evolving baryonic environment



Merger of components
with a burst of emission
of gravitational waves and

(Binary) Stellar Evolution -> BNS
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Population Synthesis
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early type host galaxy
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Z~2-— 3 5, 10-12 Gyrs ago 30 Mpc scale (comoving) Offset Distributions
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Message: future
observations will
constrain popsyn

Figure 5 & 6 from The Location and Environments of Neutron Star Mergers in an Evolving Universe
Brandon K. Wiggins et al. 2018 ApJ 865 27 doi:10.3847/1538-4357/aad2d4



Sampling the merger environments
(CCE not yet consistently treated)
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Prediction: Afterglows of high-z sGRBs should
be stronger than those at low-z.
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We also discuss expected radio emission
All models have Fp., >1 mJy out to 100 Mpc

YITI[TIIIIIIIIIIIII

v Reverse Shock, on axis

O Forward Shock, on axis
[J Forward Shock, off axis
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The era of MMA GW170917 implies a BNS merger rate density
~1.5yr'/ (100 Mpc)® (Abbott et al. 2017)
ONE EVENT

Population Synthesis models can not yield
such high rates — by a factor of ~ 100 !!!
(Belczynski et al. 2018) — BBH rates OK
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Models may need to be revised/extended or
new BNS formation channels may be needed.

t=35.1ms

Kawamura et al., 2016, PRD 94, 064012

MESSAGE
More sGRB observations
and further refined LSS/CCE simulations plus BNS post processing are
needed to yield pdfs ¢(z), d(Rqsset), €1C., to refine popsyn models




